© Publication number: 0 209 335 

A2 



® EUROPEAN PATENT APPLICATION 



© Application number: 86305357.5 


© mt. Cl. 4 : G04B 19/08 , G04B 19/16 


© Date of filing: 11.07.86 




® Priority: 12.07-85 JP 153488/85 


© Applicant: MIyakawa, Masao 




15 Aza-ohzukilbu-cho Torlya-machf 


Kasnima-gun 929-17 Ishikawa(JP) 


21.01.87 Bulletin 87/04 


® Designated Contracting States: 


© Inventor: Mlyakawa, Masao 


15 Aza-ohzuklibu-cho Torlya-machi 


CH DE FR GB IT U 


Kashlma-gun 929-17 Ishlkawa(JP) 




© Representative: Hayward, Denis Edward Peter 




Lloyd Wise, Tregear & Co. Norman House 




105-109 Strand 




London WC2R OAE(GB) 



® Timepiece. 



© This disclosure relates to a timepiece compris- 
ing a rotatable hour hand, a rotatable minute hand, 
and drive means connected to rotate the hour hand 
30° for each hour and connected to rotate the 
minute hand 390° for each hour. The hour and 
minute hands thereby overlap at zero minute and 
zero second of each hour. The timepiece may fur- 
ther include an hour dial and a minute dial which is 
connected to the hour hand and rotates relative to 
the hour dial. 



JEuropai^^j 
European Patent Offfc 



j x< Europaiscfies Pat ntamt 



Office europ£en d s brevets 



in 

CO 

to 
o> 

CM 



CL 

LU 



Xerox Copy Centre 



BN8DOCID: <£P_P20«336A2JL> 



0 209 335 



TIMEPIECE 



The present invention relates to a new ana- 
logue timepiece which indicates the time of day by 
means of the angle of the minute hand relative to 
the hour hand which forms a reference. 

There has been a tendency to produce 
timepieces in a wide variety of designs in recent 
years, and various designs have been marketed, in 
the conventional analogue timepiece, the ratio of 
rotation of the minute hand to the hour hand is set 
at 12 and 1, and at zero minute and zero second of 
every hour, the minute hand is located at the 12 
o'clock point; the hour hand indicates the correct 
hour of day (indication from 1 to 12 hours) on a dial 
which is marked in the clockwise direction with 1 to 
12 hour positions at intervals of 30 degrees, with 
the 12 hour position located at the top. In other 
words, the minute hand is arranged to rotate 360 
degrees and the hour hand 30 degrees in each 
hour. 

In the conventional timepiece, therefore, with 
the 12 hour position being the reference point, the 
hour hand departs from the minute hand by 30 
degrees for each hour. 

A timepiece according to the invention com- 
prises a rotatable hour hand, a rotatable minute 
hand, drive means connected to rotate said hour 
hand 30° for each hour and connected to rotate 
said minute hand 390° for each hour, said hour 
and minute hands overlapping at zero minute and 
zero second of each hour. 

The nature of the invention will be better un- 
derstood from the following detailed description 
given with reference to the accompanying draw- 
ings, in which:- 

Figure 1 is a schematic diagram showing the 
differences in gear ratios between a timepiece ac- 
cording to the present invention and a conventional 
timepiece; 

Figures 2a to 2e are views showing the differ- 
ences in time indications at various times of day, 
between a timepiece according to the present in- 
vention (shown at the top in each figure) and a 
conventional timepiece (shown at the bottom); 

Figure 3 is a front view of a preferred embodi- 
ment of the present invention; 

Figure 4 is a sectional view taken on the line 
IV-IV of Figure 3; and 

Figure 5 is a comparative diagram of a 
timepiece according to the present invention and a 
conventional timepiece, showing the times when 
the hour hand and the minute hand overlap each 
other in a twelve hour period. 



Figure 1 is a diagram which schematically 
shows the difference between the ratios of the 
numbers of teeth of a timepiece according to the 
present invention and a conventional timepiece, 

s wherein the portion enclosed by the upper dashed 
line 16 is a timepiece according to the present 
invention, and the portion enclosed by the lower 
dash-dot line 17 is a conventional timepiece. 

In Fig. 1, the numeral 1 denotes a primary 

10 drive shaft. A small driving gear or toothed wheel 2 
having 16 teeth and a large driving toothed wheel 3 
having 52 teeth are coaxially fixed to the driving 
shaft 1. The numeral 4 denotes a large toothed 
wheel for driving the hour hand A of the timepiece 

75 of this invention, and it has 48 teeth. The toothed 
wheel 4 meshes with the small driving tooth d 
wheel 2, and the hour hand A is mounted on the 
large toothed wheel 4 via a hollow support shaft Al 
so that the hour hand A integrally rotates with the 

20 large toothed wheel 4. The numeral 5 denotes a 
small toothed wheel for driving the minute hand B 
of the present invention, and it has 12 teeth. The 
small toothed wheel 5 meshes with the large tooth- 
ed wheel 3, and the minute hand B is fastened to 

25 the small toothed wheel 5 via a support shaft Bl so 
that the minute hand B integrally rotates with the 
small toothed wheel 5. 

On the other hand, the numeral 6 denotes a 
large toothed wheel for driving the hour hand a of 

30 the conventional timepiece, and it has 48 teeth. 
The large toothed wheel 6 engages with the smaJI 
driving toothed wheel 2, and the hour hand a is 
fastened to the large toothed wheel 6 via a hollow 
support shaft al so that the hour hand a integrally 

35 rotates with the large toothed wheel 6. Numeral 7 
denotes a small toothed wheel for driving the 
minute hand b of the conventional timepiece, and it 
has 13 teeth. The small toothed wheel 7 meshes 
with the large toothed wheel 3, and the minute 

40 hand b is mounted to the small toothed wheel 7 so 
that the hour hand & integrally rotates with the 
small toothed wheel 7. 

Accordingly, when the driving shaft 1 is rotated 
(by a motor or other means, not shown) coun- 

45 terclockwise at the rate of 90 degrees per one 
hour, both hour hand A of the present invention 
and hour hand a of the prior art will rotate clock- 
wise by 30 degrees (90 degrees x 16/48) through 
the large toothed wheels 4 and 6. However, the 

so minute hand B of the present invention will rotate 
clockwise by 390 degrees (90 degrees x 52/12) 
through the small toothed wheel 5. At the same 
time, the minute hand b of the prior art will rotate 
clockwise by 360 degrees (90 degrees x 52/13) 
through the small toothed wheel 7. 
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% Thus, in the timepiece of the present invention, 

the ratio of rotation of the hour hand A to the 
minute hand B is 1 to 13, and the gear ratios are 
set so that the hour hand A rotates 30 degrees and 
the minute hand B rotates 390 degrees for each 
hour. 

Figs. 2a to 2e indicate the differences in opera- 
tion and time indication between the timepiece of 
the present invention and the timepiece of the prior 
art. These figures show clock dials and the hour 
and minute hands; the timepiece of this invention is 
shown at the top of each figure and the prior art 
timepiece is shown at the bottom. 

As is clearly shown by Fig. 2a t in the timepiece 
according to the present invention, in each hour the 
minute hand starts to rotate from a position where 
it is aligned with or overlaps the hour hand A at 
every hour. When the minute hand B comes to a 
point 90 degrees away from the hour hand A, 15 
minutes have passed away. When the minute hand 
comes to a position 180 degrees away from the 
hour hand, 30 minutes have passed away. When 
the minute hand comes to a position 270 degrees 
away from the hour hand, 45 minutes have passed 
away. After one hour, the minute hand B again 
overlaps with the hour hand a. in Fig. 5, the broken 
line z indicates the state of progress of the minute 
hand B of the time piece according to the present 
invention, and it will be understood from the dia- 
gram that the minute hand B (broken line Z) over- 
laps the hour hand A (solid line X) at zero minute 
and zero second of every hour. 

In the timepiece of the present invention, the 
angle of rotation of the hour hand A for one minute 
is 

360° * 12 x 1 / 60 = 0.5° (a) 

The angle of rotation of the minute hand B for one 
minute is 

360° + 60 x 13 / 12 = 6.5° (b) 

The difference between the angles of rotation of 
the hour hand A and the minute hand B for one 
minute is 

(b) -(a) = 6.5° -0.5° = 6.0° 

Accordingly, the difference for one hour is 6.0° x 
60 = 360°, and the minute hand B overlaps with 
the hour hand A. The difference for 30 minutes is 
6.0° x 30 = 180°, and the minute hand B lies in a 
straight line with the hour hand A. Th differences 
for 15 minutes and 45 minutes are 6.0° x 15 = 
90°, and 6.0° x 45 = 270°, respectively, and the 
minute hand B is perpendicular to the hour hand A. 
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In a conventional timepiece, with 12 o'clock 
being set as the reference point, the hour hand 
departs from th minute hand by 30 degrees for 
each hour. Accordingly, the minute hand overtakes 

5 the hour hand once each hour, and the relative 
angular relationship between the minute hand and 
th hour hand varies with the time of day; as 
shown in Fig. 5, the overlapping of the hour hand 
and the minute hand occurs eleven times in each 

io twelve hour period (at 01:05:27.3, 02:10:54.5, 
03:16:21.8, 04:21:49.1, 05:27:16.4, 6:32:43.6. 
07:38:10.9, 8:43:38.2, 09:49:5.5, 10:54:32.7, and 
12:00:00). Since the overlaps occur at the points 
which divide the time scale (360 degrees) into 

75 eleven equal parts, coordination or regularity is 
missing. 

Fig. 5 comparatively indicates the time of over- 
lapping of the hour hand and the minute hand in a 
twelve hour period for the timepiece of the present 

20 invention and a conventional timepiece. The solid 
line X indicates the progress of the hour hand, and 
the dash-dot line Y indicates the progress of the 
minute hand of the conventional timepiece. The 
crossing points of the solid line X and the dash-dot 

25 line Y indicate the times when the hour hand and 
the minute hand overlap. 

For a timepiece according to this invention, the 
dashed line Z shows the movement of the minut 
hand and the solid line X shows the movement of 

30 the hour hand. The present invention departs from 
the above-described conventional fixed idea of time 
indication and provides a unique, design-orientated 
analogue timepiece wherein the hour hand and the 
minute hand overlap with each other at zero minut 

55 and zero second of each hour, and the time indica- 
tion (indication of minutes) is given by the angle of 
the minute hand relative to the reference hour hand 
and is coordinated, the timepiece further maintain- 
ing the coaxiaiity of the two hands. 

40 As described, the objectives of the present 

invention are obtained by providing an arrangement 
wherein the hour hand rotates 30 degrees and the 
minute hand rotates 390 degrees in each hour so 
that at the zero minute and zero second of every 

45 hour, the hour hand and the minute hand overlap 
with each other. As a consequence, the number of 
occasions when the hour hand and the minute 
hand overlap with each other in twelve hours is 
increased from eleven (the conventional 

so timepiece) to twelve, and the positions of overlap- 
ping of the minute hand and the hour hand are the 
points which divide the scale into twelve equal 
sections with the 12 o'clock position as the ret r- 
ence. 

55 In the timepiece according to the present in- 

vention, at the beginning of ach hour the minute 
hand starts to rotate from the position where it 
overlaps with the hour hand. For example, wh n 
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the minute hand has an angle of 90 degrees rela- 
tive to the hour hand, 15 minutes have passed 
away. At the position with an angle of 180 degrees, 
30 minutes have passed away, and at the position 
of 270 degrees, 45 minutes have passed away. 
After one hour, the minute hand overlaps with the 
hour hand again. 

Fig. 3 and Fig. 4 illustrate a preferred embodi- 
ment of the present invention. In this embodiment 
an hour dial 12 for conventional indication of the 
time of day is fixed to the housing of a timepiece 
body 11. At the center of this dial 12 is formed a 
circular recess 13. In the recess 13, a circular plate 
minute dial 14 is rotatably mounted. The hour hand 
A is fastened to the dial 14 and always points to 
the 12 o'clock position. The minute dial 14 is fixed 
to the hollow support shaft A! so that said dial 14 is 
integral and rotates with the hour hand A. Hence, in 
the timepiece of this preferred embodiment, the 
minute indication given by the minute hand B is 
more clearly understandable than that of the pre- 
ceding embodiment. According to Fig. 3, the 
timepiece indicates 17 minutes past 1 o'clock. 

in a timepiece with a second hand, if the gear 
ratio is set so that the second hand rotates 360.5° 
for one minute, the second hand will overlap with 
the hour hand A at zero second of every minute, 
and the second hand and the minute hand B will 
overlap with the hour hand A at zero minute and 
zero second of every hour. 

It will thus be apparent that, in a timepiece 
according to the present invention, the hour hand 
and the minute hand overlap with each other at 
zero minute and zero second of every hour. The 
minute hand starts to rotate, in each hour, from a 
position where the hands overlap with each other, 
the minute hand does not overtake the hour hand 



irregularly, and the minute hand and the hour hand 
overlap again after one hour. Hence the minute 
indication relationship of the minute hand relative to 
the hour hand is always constant at any time of 

5 day. The present timepiece departs from the fixed 
idea of time indication of a conventional timepiece, 
gives the correct indication of time of day, main- 
tains the coordination between the minute hand 
and the hour hand, allows the use of the conven- 

w tional two-hand coaxial construction by merely al- 
tering the gear ratio, gives a design-oriented 
unique time indication, and is capable of matching 
the trend of diversified designs of the timepieces 
appearing in recent years. 

75 

Claims 

1. A timepiece comprising a rotatable hour 
20 hand, a rotatable minute hand, drive means con- 
nected to rotate said hour hand 30° for each hour 
and connected to rotate said minute hand 390° for 
each hour, said hour and minute hands overlapping 
at zero minute and zero second of each hour. 
25 2. A timepiece as set out in Claim 1, wherein 

said drive means comprises a gear train. 

3. A timepiece as set out in Claim 1, and 
further comprising an hour dial and a minute dial, 
said dials being rotatable relative to each other and 

30 said minute dial being connected to rotate with said 
hour hand. 

4. A timepiece as set out in Claim 3, wherein 
said hour dial has an opening formed therein, and 
said minute dial is mounted in said recess. 

35 5. A timepiece as set out in Claim 1, wherein 

the ratio of rotation of said hour hand to said 
minute hand is 1 to 13. 
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© Timepiece. 

© This disclosure relates to a timepiece compris- 
ing a rotatable hour hand, a rotatable minute hand, 
and drive means connected to rotate the hour hand 
30° for each hour and connected to rotate the 
minute hand 390° for each hour. The hour and 
minute hands thereby overlap at zero minute and 
zero second of each hour. The timepiece may fur- 
ther include an hour dial and a minute dial which is 
connected to the hour hand and rotates relative to 
the hour dial. 
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